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eAppendix. List of Discrepancies Between the Initial Protocol and the Final Analysis 

Initial protocol Differences Rationale 

Types of intermittent fasting included in this review were (1) zero-calorie alternate-

day fasting (0-calorie ADF) – alternating between days of fasting with zero caloric 

intake and days of ad libitum eating, (2) modified alternate-day fasting (MADF) – 

alternating between days of ad libitum eating and days of fasting with total caloric 

intake ranging from 0-40% or 0-600 kcal per day for 3-5 days per week, (3) the 5:2 

diet – fasting for 1-2 consecutive or non-consecutive days per week with total caloric 

intake ranging from 0-40% or 0-600 kcal per day and 5 days of ad libitum eating, and 

(4) time-restricted eating (TRE) – fasting for 12 to 24 hours per day, which also 

includes Ramadan fasting (RF) – fasting from sunrise to sunset with fasting time of 9 

to 22 hours per day. 

We have removed Ramadan 

fasting from the eligible types of 

intermittent fasting in this 

review. 

Ramadan fasting was 

considered not comparable with 

other types of intermittent 

fasting especially when 

individuals could not drink 

during fasting and the food 

eaten after fasting is generally 

not representative of what they 

usually eat. 

Additional search was also performed in PubMed, EMBASE, and CENTRAL from 1 

January to 30 April 2021 to identify recently published randomized controlled trial to 

update existing meta-analyses. 

We have removed search for 

recently published randomized 

controlled trial of intermittent 

fasting.  

Umbrella review should focus 

on meta-analyses as the unit of 

analysis, not individual 

randomized controlled trials.  
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eMethods 

Data extraction 

A data extraction sheet was developed and pilot-tested on five randomly selected included articles 

and then refined until finalization. Two reviewers (K.R. and V.C.) independently performed data 

extraction. The extracted data were divided and checked by other two reviewers (C.P. and S.K.V). 

Discrepancies were resolved with consensus. The corresponding authors of the included articles were 

contacted when the data provided in the published articles were insufficient for evidence synthesis. 

 

The following data were extracted from the eligible articles:  name of the first  author, year of 

publication, characteristics of population, type of intermittent fasting, type of comparator, duration of 

follow-up, duration of fasting, number of included studies, number of participants in each arm of the 

trial, outcomes, study-specific effect sizes (i.e., mean difference or weighted mean difference) and 

their corresponding confidence intervals and P values.  
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eTable 1. Search Strategy From Database Inception to January 12, 2021, for Meta-Analyses of Randomized Controlled Trials 

Database Search term Results 

PubMed ('intermittent fasting' OR 'intermittent energy restriction' OR 'periodic fasting' OR 'alternate-day fasting' OR 'alternate day 

fasting' OR 'modified alternate-day fasting' OR 'modified alternate day fasting' OR 'time-restricted feeding' OR 'time restricted 

feeding' OR 'whole day fasting' OR ramadan OR ramadhan) AND ('systematic review' OR 'systematic literature review' OR 

'meta-analysis' OR 'meta-analyses' OR 'meta analysis' OR 'meta analyses')  

2693 

EMBASE ('intermittent fasting' OR 'intermittent energy restriction' OR 'periodic fasting' OR 'alternate-day fasting' OR 'alternate day 

fasting' OR 'modified alternate-day fasting' OR 'modified alternate day fasting' OR 'time-restricted feeding' OR 'time restricted 

feeding' OR 'whole day fasting' OR ramadan OR ramadhan) AND ('systematic review' OR 'systematic literature review' OR 

'meta-analysis' OR 'meta-analyses' OR 'meta analysis' OR 'meta analyses') 

197 

Cochrane  

Database of  

Systematic  

Review 

('intermittent fasting' OR 'intermittent energy restriction' OR 'periodic fasting' OR 'alternate-day fasting' OR 'alternate day 

fasting' OR 'modified alternate-day fasting' OR 'modified alternate day fasting' OR 'time-restricted feeding' OR 'time restricted 

feeding' OR 'whole day fasting' OR ramadan OR ramadhan) AND ('systematic review' OR 'systematic literature review' OR 

'meta-analysis' OR 'meta-analyses' OR 'meta analysis' OR 'meta analyses') in Title Abstract Keyword - in Cochrane Reviews 

45 

TOTAL 
 

2935 
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eTable 2. Excluded Studies With Reasons From the Search for Meta-Analyses of Randomized Controlled Trials 

Reasons for 

exclusion 
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eTable 3. Summary of Significant Effects of Intermittent Fasting and Health Outcomes With Detail of GRADE Assessment 
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Anthropometric measures 

Cui  

et al,13 

2020 

BMI, 

kg/m2 

Healthy adults, 

some with 

overweight, 

obesity, or 

NAFLD 

1-2 

month

s 

MAD

F 

RD 4 82/54 MD -1.20  

(-1.44 

to -

0.96) 

1 x 

10-5 

NS NS, 

0 

NS NS No, 

0.5

0 

High Low 

Park  

et al,16 

2020 

BMI, 

kg/m2 

Adults with 

overweight or 

obesity 

2-3 

month

s 

MAD

F 

RD,  

CER, 

or 

TRE   

8 307/2

98 

WM

D 

-0.80  

(-1.17 

to -

0.43) 

1 x  

10-4 

VS NS, 

48.

4 

NS NS No, 

0.4

9 

Low Moder

ate 
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Park  

et al,16 

2020 

BMI, 

kg/m2 

Adults with 

overweight or 

obesity 

2-6 

month

s 

MAD

F 

RD,  

CER, 

or 

TRE   

9 374/3

66 

WM

D 

-0.73  

(-1.13 

to -

0.34) 

.001 VS S, 

53.

2 

NS NS No, 

0.2

6 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Body 

weight, 

kg 

Adults with 

overweight or 

obesity  

2-3 

month

s 

MAD

F  

CER 2 39/39 WM

D 

-1.65  

(-2.73 

to -

0.58) 

.003 S NS, 

0 

NS NS N/A Moder

ate 

Moder

ate 

He  

et al,19 

2021 

Body 

weight, 

kg 

Adults with 

obesity with no 

comorbidities 

2-6 

month

s  

MAD

F 

CER 3 73/73 MD -1.42  

(-2.44 

to -

0.41) 

.006 

 

S NS, 

0 

NS NS No, 

0.6

3 

Moder

ate 

Moder

ate 

Park  

et al,16 

2020 

Body 

weight, 

kg 

Overweight 

adults, some 

with NAFLD 

1-3 

month

s  

MAD

F 

CER, 

TRE, 

or RD 

8 307/2

99 

WM

D 

-1.77  

(-3.19 

to -

0.34) 

.02 VS S, 

55.

5 

S NS Yes

, 

0.0

7 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Body 

weight, 

kg 

Adults with 

overweight or 

3 

month

s 

5:2 

diet 

RD or 

CER 

3 117/1

73 

WM

D 

-1.67  .003 VS NS, 

0 

S NS No, 

0.6

8 

Very 

low 

Moder

ate 
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obesity, some 

with diabetes 

(-2.79 

to -

0.55) 

Pellegr

ini et 

al,17 

2020 

Body 

weight, 

kg 

Normal weight 

healthy male 

adults, some 

with 

prediabetes  

1-2 

month

s  

TRE  

12-

24 

hour

s 

RD or 

CER 

5 44/41 WM

D 

-0.38  

(-0.71 

to -

0.04) 

.03 VS NS, 

0 

NS NS No, 

0.1

3 

Low Low 

He  

et al,19 

2021 

Fat-

free 

mass, 

kg 

Adults with 

obesity 

2-6 

month

s  

MAD

F 

CER 3 73/73 MD -0.70  

(-1.38 

to -

0.02) 

.04 S NS, 

0 

NS NS No, 

0.3

0 

Moder

ate 

Moder

ate 

Cui  

et al,13 

2020 

Fat-

free 

mass, 

kg 

Healthy adults, 

some with 

overweight or 

obesity 

1-12 

month

s 

MAD

F 

RD 5 89/73 MD -1.38  

(-2.26 

to -

0.49) 

.002 NS VS, 

91.

0 

NS NS No, 

0.5

0 

Low Low 

Park  

et al,16 

2020 

Fat 

mass, 

kg 

Adults with 

overweight or 

obesity 

1-2 

month

s  

0-

calor

CER 

or RD 

2 39/39 WM

D 

-1.99  1  

x 

10-9 

NS NS, 

0 

S NS N/A Moder

ate 

Moder

ate 



© 2021 Patikorn C et al. JAMA Network Open. 

ie 

ADF 

(-2.59 

to -

1.38) 

He  

et al,19 

2021 

Fat 

mass, 

kg 

Adults with 

obesity  

2-6 

month

s  

MAD

F 

CER 3 73/73 MD -1.05  

(-1.98 

to -

0.13) 

.03 VS NS, 

0 

NS NS No, 

0.5

6 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

Fat 

mass, 

kg 

Adults with 

overweight or 

obesity, some 

with NAFLD 

2-3 

month

s  

MAD

F 

CER, 

TRE, 

or RD 

5 233/2

25 

WM

D 

-1.08  

(-1.91 

to -

0.26) 

.01 VS NS, 

31.

7 

S NS No, 

0.5

6 

Very 

low 

Moder

ate 

Cui  

et al,13 

2020 

Fat 

mass, 

kg 

Healthy adults, 

some with 

overweight or 

obesity 

1-12 

month

s 

MAD

F 

RD 6 119/1

07 

MD -4.96  

(-8.08 

to -

1.85) 

.002 NS VS, 

99.

0 

S NS No, 

0.8

0 

Very 

low 

Low 

Park  

et al,16 

2020 

Fat 

mass, 

kg 

Adults with 

overweight or 

obesity, some 

with NAFLD 

2-6 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

6 300/2

93 

WM

D 

-0.96  

(-1.91 

to -

0.004) 

.049 VS NS, 

43.

0 

S NS No, 

0.9

0 

Very 

low 

Moder

ate 



© 2021 Patikorn C et al. JAMA Network Open. 

Moon 

et al,15 

2020 

Fat 

mass, 

kg 

Adults with 

overweight or 

obesity 

2-3 

month

s  

TRE  

12-

21 

hour

s 

RD 3 112/9

6 

MD 

 

-2.4  

(-2.98 

to -

1.82) 

1 x 

10-

15 

 

NS 

 

NS, 

0 

VS NS No, 

0.1

3 

Low 

 

Moder

ate 

Lipid profile 

Meng  

et al,14 

2020 

LDL-C, 

mg/dL 

Adults with 

normal weight, 

overweight, or 

obesity 

3-12 

month

s 

MAD

F 

RD 

with 

exerci

se 

5 139/1

40 

WM

D 

-5.14  

(-7.44 

to -

2.83) 

1  

x 

10-5 

VS NS, 

0 

S NS No, 

0.7

7 

Very 

low 

Moder

ate 

Meng  

et al,14 

2020 

LDL-C, 

mg/dL 

Adults with 

normal weight, 

overweight, or 

obesity 

2-12 

month

s 

MAD

F 

 

RD 

with 

exerci

se 

7 156/1

54 

WM

D 

-5.23  

(-7.52 

to -

2.94) 

1 x 

10-5 

VS NS, 

0 

S NS No, 

0.3

8 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

TC, 

mg/dL 

Adults with 

overweight or 

obesity, some 

with NAFLD 

2-3 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

5 250/2

41 

WM

D 

-10.95  

(-

18.98 

to -

2.93) 

.007 VS NS, 

2.7 

S S No, 

0.7

5 

Very 

low 

Moder

ate 
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Park  

et al,16 

2020 

TC, 

mg/dL 

Adults with 

overweight or 

obesity, some 

with NAFLD 

2-6 

month

s  

MAD

F 

RD or 

CER   

6 317/3

09 

WM

D 

-8.13  

(-

15.79 

to -

0.46) 

.04 

 

VS NS, 

19.

9 

S S No, 

0.4

5 

Very 

low 

Moder

ate 

Meng  

et al,14 

2020 

TG, 

mg/dL 

Adults with 

overweight or 

obesity with no 

comorbidities 

2 

month

s 

MAD

F 

RD or 

RD 

with 

exerci

se 

2 17/14 WM

D 

-26.84  

(-

52.33 

to -

1.35) 

.04 S NS, 

0 

NS VS N/A Low Moder

ate 

Park  

et al,16 

2020 

TG, 

mg/dL 

Adults with 

overweight or 

obesity, Some 

with NAFLD 

2-3 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE 

 

5 250/2

41 

WM

D 

-21.67  

(-

39.44 

to -

3.89) 

.02 VS NS, 

0 

S S No, 

0.3

3 

Very 

low 

Moder

ate 

Glycemic profile 

Pellegr

ini et 

FPG, 

mg/dL 

Healthy adults, 

some with 

overweight, 

1-2 

month

s 

TRE  

12-

24 

RD or 

CER 

4 57/56 MD -2.45  .04 S NS, 

0 

S S No, 

0.7

3 

Very 

low 

Low 
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al,17 

2020 

obesity, or 

chronic 

disease 

hour

s 

(-4.72 

to -

0.18) 

Pureza  

et al,18 

2020 

FPG, 

mg/dL 

Overweight 

adults 

4 days 

to 3 

month

s 

TRE  

12-

21 

hour

s 

RD or 

TRE  

12-15 

hours 

7 148/1

47 

MD -2.75  

(-4.6 

to -

0.91) 

.003 S VS, 

88.

7 

S NS Yes

, 

0.0

2 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Fasting 

Insulin,  

mIU/m

L 

Overweight or 

obese female 

adults 

3-6 

month

s  

5:2 

diet 

CER 2 90/94 MD -1.00  

(-1.77 

to -

0.39) 

.002 

 

S 

 

NS, 

0 

NS NS N/A Moder

ate 

Moder

ate 

Pureza  

et al,18 

2020 

 

HOMA-

IR 

Healthy adults 

with 

obesity/overw

eight; some 

with 

prediabetes 

1 day 

to  

2 

month

s  

TRE  

18 

hour

s 

RD 4 59/60 WM

D 

-0.51  

(-0.82 

to -

0.19) 

.002 VS S, 

50.

8 

NS NS No, 

0.5

6 

Very 

low 

Moder

ate 

Others 
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Cui  

et al,13 

2020 

SBP, 

mmHg 

Healthy adults, 

some with 

overweight or 

obesity 

1-12 

month

s 

MAD

F 

RD 4 90/85 MD -4.42  

(-7.35 

to -

1.49) 

.003 NS VS, 

84.

0 

S NS No, 

0.7

6 

Very 

low 

Low 

Cui  

et al,13 

2020 

DBP, 

mmHg 

Healthy adults, 

some with 

overweight or 

obesity 

1-12 

month

s 

MAD

F 

RD 4 90/85 MD -3.41  

(-5.91 

to -

0.92) 

.003 NS VS, 

80.

0 

S NS No, 

0.3

7 

Very 

low 

Low 

Abbreviations: 0-calorie ADF: zero-calorie alternate-day fasting; AMSTAR-2: a measurement tool to assess systematic reviews; BMI: body mass index; CER: 

continuous energy restriction; DBP: diastolic blood pressure; FPG: fasting plasma glucose; HOMA-IR: homeostatic model assessment of insulin resistance; 

IF: intermittent fasting ;LDL-C: low-density lipoprotein cholesterol; MADF: modified alternate-day fasting; MD: mean difference; NAFLD: nonalcoholic fatty liver 

disease; N/A: not applicable; RD: regular diet; SBP: systolic blood pressure; TC: total cholesterol; TG: triglycerides; TRE: time restricted feeding; WMD: 

weighted mean difference 
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eTable 4. Summary of Nonsignificant Effects of Intermittent Fasting and Health Outcomes With Detail of GRADE Assessment 
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Anthropometric measures 

Cho  

et al,11 

2019 

BMI, kg/m2 Adults 

with 

overweigh

t or 

obesity 

3 

month

s 

MAD

F 

RD or 

RD 

with 

exerci

se 

2 83/83 WM

D 

-1.00  

(-2.96 

to 

0.96) 

.32 VS NS, 

0 

NS NS N/A Low Low 

Cho  

et al,11 

2019 

BMI, kg/m2 Adults 

with 

overweigh

t or 

obesity 

3 

month

s 

TRE RD 3 133/1

33 

WM

D 

-0.73  

(-1.57 

to 

0.12) 

.09 VS NS, 

0 

NS NS No, 

0.2

8 

Low Low 
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Park  

et al,16 

2020 

Body 

weight, kg 

Overweig

ht adults, 

some with 

NAFLD 

1-3 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

9 374/3

67 

WM

D 

-1.39  

(-2.92 

to 

0.15) 

.08 VS S, 

61.

0 

S NS Yes

, 

0.0

2 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Body 

weight, kg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

6-12 

month

s  

5:2 

diet  

CER 5 307/2

98 

WM

D 

-0.14  

(-1.26 

to 

0.98) 

.81 VS NS, 

27.

2 

VS NS No, 

0.8

3 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Body 

weight, kg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

3-24 

month

s 

5:2 

diet 

CER 6 363/3

58 

MD -0.62  

(-1.67 

to 

0.43) 

.25 VS NS, 

36.

5 

VS NS No, 

0.6

8 

Very 

low 

Moder

ate 
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He  

et al,19 

2021 

Body 

weight, kg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

3-12 

month

s  

5:2 

diet 

RD or 

CER 

8 424/4

71 

MD -0.76  

(-1.63 

to 

0.11) 

.09 VS NS, 

29.

4 

S NS No, 

0.6

8 

Very 

low 

Moder

ate 

Moon 

et al,15 

2020 

Body 

weight, kg 

Healthy 

adults, 

some with 

overweigh

t or  

NAFLD 

1-3 

month

s  

TRE 

12-

21 

hour

s 

CER 

or RD 

6 125/1

07 

WM

D 

-1.04  

(-2.88 

to 0.8) 

.27 VS NS, 

0 

S NS No, 

0.5

4 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

Fat-free 

mass, kg  

Adults 

with 

normal 

weight, 

overweigh

1-2 

month

s  

0-

calor

ie 

ADF 

CER 

or RD 

2 39/39 WM

D 

-0.67  

(-2.39 

to 

1.05) 

.45 S S, 

74.

8 

S NS N/A Very 

low 

Moder

ate 
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t, or 

obesity 

Park  

et al,16 

2020 

Fat-free 

mass, kg  

Adults 

with 

overweigh

t or 

obesity, 

some with 

NAFLD 

3 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE 

4 214/2

09 

WM

D 

0.55  

(-0.77 

to 

1.87) 

.41 VS NS, 

0 

S NS No, 

0.8

3 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

Fat-free 

mass, kg  

Adults 

with 

overweigh

t or 

obesity, 

some with 

NAFLD 

3-6 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

5 281/2

77 

WM

D 

0.61  

(-0.58 

to 

1.81) 

.32 VS NS, 

0 

S NS No, 

0.8

5 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Fat-free 

mass, kg  

Adults 

with 

overweigh

3 

month

s   

5:2 

diet 

CER 2 68/72 MD -0.91  .06 S NS, 

0 

S NS N/A Low Moder

ate 
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t or 

obesity, 

some with 

diabetes 

(-1.86 

to 

0.05) 

He  

et al,19 

2021 

Fat-free 

mass, kg  

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

6-12 

month

s  

5:2 

diet  

CER 3 241/2

28 

MD 0.01  

(-0.68 

to 

0.69) 

.99 S NS, 

26.

1 

S NS No, 

0.2

3 

Low Moder

ate 

He  

et al,19 

2021 

Fat-free 

mass, kg  

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

3-12 

month

s  

5:2 

diet 

CER 5 309/3

00 

MD -0.31 

(-1.35 

to 

0.72) 

.55 VS NS, 

16.

7 

VS NS No, 

0.4

8 

Very 

low 

Moder

ate 
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Pellegr

ini  

et al,17 

2020 

Fat-free 

mass, kg  

Healthy 

adults, 

some with 

active 

lifestyle or 

normal 

body 

habitus 

1-2 

month

s  

TRE 

12-

24 

hour

s 

RD or 

CER 

4 44/41 WM

D 

0.00  

(-0.78 

to 

0.79) 

.99 VS NS, 

0 

NS NS No, 

0.7

7 

Low Low 

Moon 

et al,15 

2020 

Fat-free 

mass, kg  

Normal 

weight, 

overweigh

t, or 

obese 

young 

adults, 

some with 

NAFLD 

2-3 

month

s  

TRE 

12-

21 

hour

s 

RD or 

CER 

5 132/1

16 

MD -0.29  

(-1.25 

to 

0.68) 

.56 NS NS, 

0 

S NS No, 

0.8

8 

Moder

ate 

Moder

ate 
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He  

et al,19 

2021 

Fat mass, 

kg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

3 

month

s  

5:2 

diet 

CER 2 68/72 MD -0.4  

(-2.13 

to 

1.33) 

.65 VS NS, 

23.

6 

S NS N/A Very 

low 

Moder

ate 

He  

et al,19 

2021 

Fat mass, 

kg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

6-12 

month

s  

5:2 

diet 

CER 3 241/2

28 

MD -0.29  

(-1.95 

to 

1.38) 

.74 VS NS, 

42.

7 

VS NS No, 

0.9

6 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Fat mass, 

kg 

Adults 

with 

overweigh

t or 

obesity, 

3-12 

month

s  

5:2 

diet 

CER 5 309/3

00 

MD -0.31  

(-1.35 

to 

0.72) 

.55 VS NS, 

16.

7 

S NS No, 

0.4

8 

Very 

low 

Moder

ate 
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some with 

diabetes 

Cioffi  

et al,9 

2018 

Fat mass, 

kg 

Overweig

ht adults 

with no 

comorbidi

ties 

2-6 

month

s  

5:2 

diet 

CER 4 174/1

38 

WM

D 

-1.01  

(-2.9 

to 

0.88) 

.30 VS NS, 

0 

S NS No, 

0.2

6 

Very 

low 

Moder

ate 

Pellegr

ini  

et al,17 

2020 

Fat mass, 

kg 

Healthy 

adults, 

some with 

active 

lifestyle or 

normal 

body 

habitus 

2 

month

s  

TRE 

12-

24 

hour

s 

RD 4 44/41 WM

D 

-0.83  

(-1.89 

to 

0.24) 

.13 VS NS, 

31.

0 

NS NS No, 

0.2

2 

Low Low 

Roma

n et 

al,12  

2019 

Hip 

circumfere

nce, cm 

Adults 

with 

overweigh

4-6 

month

s 

5:2 

diet 

CER 2 128/9

4 

MD -1.45  

(-7.54 

to 

4.64) 

.64 VS NS, 

0 

NS S N/A Very 

low 

Low 
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t or 

obesity 

Park  

et al,16 

2020 

Waist 

circumfere

nce, cm 

Adults 

with 

overweigh

t or 

obesity, 

some with 

NAFLD 

2-3 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

5 249/2

44 

WM

D 

-1.50  

(-3.08 

to 

0.08) 

.06 VS S, 

50.

8 

S NS No, 

0.6

3 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

Waist 

circumfere

nce, cm 

Adults 

with 

overweigh

t or 

obesity  

3-6 

month

s  

5:2 

diet 

CER 4 156/1

64 

MD -0.53  

(-2.56 

to 

1.49) 

.61 VS NS, 

27.

4 

S NS No, 

0.2

9 

Very 

low 

Moder

ate 

Cioffi  

et al,9 

2018 

Waist 

circumfere

nce, cm 

Adults 

with 

overweigh

t or 

obesity, 

2-6 

month

s  

5:2 

diet 

CER 5 209/1

76 

WM

D 

-0.17  

(-1.74 

to 

1.39) 

.83 VS NS, 

5.6 

S NS No, 

0.2

3 

Very 

low 

Moder

ate 
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some with 

metabolic 

syndrome  

He  

et al,19 

2021 

Waist 

circumfere

nce, cm 

Adults 

with 

overweigh

t or 

obesity, 

some with 

diabetes 

3-12 

month

s  

5:2 

diet 

CER 5 309/3

00 

MD -0.28  

(-0.91 

to 

0.35) 

.38 VS NS, 

34.

1 

S NS No, 

0.2

5 

Very 

low 

Moder

ate 

Lipid profile 

Meng  

et al,14 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity  

2 

month

s 

MAD

F 

RD or 

RD 

with 

exerci

se 

2 17/14 WM

D 

-4.28  

(-

10.15 

to 

1.59) 

.15 S NS, 

0 

NS S N/A Low Moder

ate 

Meng  

et al,14 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

3-12 

month

s  

MAD

F 

RD or 

RD 

with 

5 139/1

40 

WM

D 

-0.93  .70 VS S, 

71.

8 

NS S No, 

0.5

7 

Very 

low 

Moder

ate 
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t or 

obesity 

exerci

se 

(-5.63 

to 

3.77) 

Meng  

et al,14 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-12 

month

s  

MAD

F 

RD or 

RD 

with 

exerci

se 

7 156/1

54 

WM

D 

-1.71  

(-5.58 

to 

2.16) 

.39 VS S, 

64.

8 

NS NS No, 

0.2

9 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity, 

some with 

NAFLD 

2-6 

month

s 

MAD

F 

RD or 

CER   

6 317/3

09 

WM

D 

-0.89  

(-4.23 

to 

2.46) 

.60 VS S, 

61.

9 

NS NS No, 

0.5

5 

Low Moder

ate 

Park  

et al,16 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

2-3 

month

s  

MAD

F 

RD, 

CER, 

or 

TRE 

5 250/2

41 

WM

D 

0.22  

(-3.14 

to 

3.59) 

.90 VS NS, 

44.

7 

S NS Yes

, 

0.0

3 

Very 

low 

Moder

ate 
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obesity, 

some with 

NAFLD 

Meng  

et al,14 

2020 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-12 

month

s  

5:2 

diet 

RD or 

CER 

3 40/39 WM

D 

2.09  

(-3.41 

to 7.6) 

.46 VS S, 

52.

3 

NS NS No, 

0.2

1 

Very 

low 

Moder

ate 

Cioffi  

et al,9 

2018 

HDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity, 

some with 

metabolic 

syndrome  

2-6 

month

s  

5:2 

diet 

CER 5 209/1

76 

MD 0.60  

(-1.14 

to 

2.34) 

.50 VS NS, 

0 

NS NS No, 

0.3

1 

Low Moder

ate 

Pellegr

ini  

HDL-C, 

mg/dL 

Healthy 

adults, 

some with 

1-2 

month

s 

TRE 

12-

24 

RD  4 34/33 WM

D 

9.14  .16 VS VS, 

81.

0 

NS VS No, 

0.2

7 

Very 

low 

Low 
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et al,17 

2020 

obesity or 

prediabet

es 

hour

s 

(-3.69 

to 

21.97) 

Meng  

et al,14 

2020 

LDL-C, 

mg/dL 

Adults 

with 

normal 

weight, 

overweigh

t, or 

obesity 

2 

month

s 

MAD

F 

RD 

with 

exerci

se 

2 17/14 WM

D 

-11.95  

(-

31.35 

to 

7.45) 

.23 S NS, 

0 

NS S N/A Low Moder

ate 

Cioffi  

et al,9 

2018 

LDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

CER 2 49/49 MD 2.96  

(-3.11 

to 

9.03) 

.34 S S, 

53.

4 

NS S N/A Low Moder

ate 

Cioffi  

et al,9 

2018 

LDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

2-6 

month

s 

5:2 

diet 

CER 6 189/1

94 

MD 1.41  

(-0.64 

to 

3.45) 

.18 S NS, 

18.

5 

S NS No, 

0.1

5 

Low Moder

ate 
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obesity, 

some with 

metabolic 

syndrome 

or 

diabetes  

Park  

et al,16 

2020 

LDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-3 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE   

6 261/2

50 

WM

D 

0.62  

(-6.13 

to 

7.38) 

.86 VS NS, 

36.

7 

NS S Yes

, 

0.0

8 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

LDL-C, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE 

7 328/3

18 

WM

D 

0.88  

(-4.49  

to 

6.25) 

.75 VS NS, 

25.

1 

NS S Yes

, 

0.0

7 

Very 

low 

Moder

ate 

Pellegr

ini  

LDL-C, 

mg/dL 

Adults 

with 

normal 

1-2 

month

s 

TRE 

12-

24 

RD or 

CER 

4 57/56 MD 1.36  .34 VS S, 

53.

9 

S S No, 

0.2

7 

Very 

low 

Low 



© 2021 Patikorn C et al. JAMA Network Open. 

et al,17 

2020 

weight, 

overweigh

t, or 

obesity 

hour

s 

 

(-1.43 

to 

4.14) 

Pureza  

et al,18 

2020 

LDL-C, 

mg/dL 

Adults 

with 

obesity 

4 days 

to 3 

month

s 

TRE 

12-

21 

hour

s 

RD or 

TRE  

12-15 

hours 

4 97/96 WM

D 

0.38  

(-2.97 

to 

3.73) 

.82 S S, 

73.

8 

S NS No, 

0.9

6 

Very 

low 

Moder

ate 

Meng  

et al,14 

2020 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity 

2 

month

s 

MAD

F 

RD or 

RD 

with 

exerci

se 

2 17/14 WM

D 

-14.37  

(-

36.12 

to 

7.38) 

.20 S NS, 

21.

9 

NS S N/A Low Moder

ate 

Meng  

et al,14 

2020 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity 

3-4 

month

s 

MAD

F 

RD or 

CER 

with 

exerci

se 

5 139/1

40 

WM

D 

-3.41  

(-

10.44 

to 

3.62) 

.34 VS S, 

61.

5 

NS S No, 

0.3

8 

Very 

low 

Moder

ate 
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Meng  

et al,14 

2020 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity 

2-4 

month

s 

MAD

F 

RD, 

RD 

with 

exerci

se, or 

CER 

with 

exerci

se 

7 156/1

54 

WM

D 

-4.50  

(-

10.94 

to 

1.95) 

.17 VS S, 

51.

1 

NS S No, 

0.6

9 

Very 

low 

Moder

ate 

Meng  

et al,14 

2020 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity 

2-12 

month

s 

5:2 

diet 

RD 3 40/39 WM

D 

-6.41  

(-

15.80 

to 

2.99) 

.18 VS NS, 

0 

NS S No, 

0.7

6 

Very 

low 

Moder

ate 

Cioffi  

et al,9 

2018 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity, 

2-6 

month

s  

5:2 

diet 

CER 5 209/1

76 

MD 0.11  

(-4.85 

to 

5.07) 

.97 VS NS, 

0 

NS NS No, 

0.6

3 

Very 

low 

Moder

ate 
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some with 

metabolic 

syndrome  

Pureza  

et al,18 

2020 

TC, mg/dL Adults 

with 

overweigh

t or 

obesity, 

some with 

prediabet

es or 

diabetes 

4 days 

to 3 

month

s 

TRE 

12-

21 

hour

s 

RD or 

TRE  

12-15 

hours 

3 33/32 WM

D 

6.34  

(-3.45 

to 

16.12) 

.21 VS VS, 

82.

6 

S S Yes

, 

0.0

1 

Very 

low 

Moder

ate 

Pellegr

ini  

et al,17 

2020 

TC, mg/dL Healthy 

adults, 

some with 

obesity 

and 

prediabet

es 

1-2 

month

s 

TRE 

12-

24 

hour

s 

RD 4 34/33 WM

D 

9.14  

(-3.69 

to 

21.97) 

.16 VS VS, 

81 

NS S No, 

0.2

7 

Very 

low 

Low 
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Meng  

et al,14 

2020 

TG, mg/dL Adults 

with 

overweigh

t or 

obesity 

with no 

comorbidi

ties  

2-12 

month

s  

MAD

F 

RD or 

CER 

5 139/1

40 

WM

D 

-2.88  

(-

15.85 

to 

10.09) 

.66 VS S, 

67.

0 

NS S No, 

0.5

5 

Very 

low 

Moder

ate 

Meng  

et al,14 

2020 

TG, mg/dL Adults 

with 

overweigh

t or 

obesity 

with no 

comorbidi

ties 

2-4 

month

s 

MAD

F 

RD, or 

RD 

with 

exerci

se, or 

CER 

with 

exerci

se 

7 156/1

54 

WM

D 

-2.42  

(-

14.94 

to 

10.09) 

.70 VS S, 

56.

7 

NS S No. 

0.4

8 

Very 

low 

Moder

ate 
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Park  

et al,16 

2020 

TG, mg/dL Adults 

with 

overweigh

t or 

obesity, 

some with 

NAFLD 

2-6 

month

s  

MAD

F 

RD or 

CER   

6 317/3

09 

WM

D 

-9.98  

(-

26.01 

to 

6.06) 

.22 VS NS, 

25.

2 

NS S Yes

, 

0.0

6 

Very 

low 

Moder

ate 

Cioffi  

et al,9 

2018 

TG, mg/dL Adults 

with 

overweigh

t or 

obesity, 

some with 

metabolic 

syndrome  

2-6 

month

s  

5:2 

diet 

CER 5 209/1

76 

MD 0.05  

(-5.45 

to 

5.54) 

.99 VS NS, 

0 

NS S No, 

0.9

6 

Very 

low 

Moder

ate 

Pureza  

et al,18 

2020 

TG, mg/dL Adults 

with 

overweigh

t or 

4 days 

to 3 

month

s 

TRE 

12-

21 

RD or 

TRE  

12-15 

hours  

6 68/65 WM

D 

1.63  

(-7.84 

to 

11.09) 

.74 VS VS, 

80.

0 

NS S No, 

0.5

8 

Very 

low 

Moder

ate 
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obesity, 

some with 

prediabet

es or 

diabetes 

hour

s 

Pellegr

ini  

et al,17 

2020 

TG, mg/dL Healthy 

adults, 

some with 

obesity 

and 

prediabet

es 

1-2 

month

s 

TRE 

12-

24 

hour

s 

RD  4 34/33 WM

D 

6.24  

(-13.4 

to 

25.88) 

.53 VS VS, 

86.

8 

NS S No, 

0.3

4 

Very 

low 

Low 

Glycemic profile 

Cui  

et al,13 

2020 

FPG, 

mg/dL 

Adults 

with 

normal 

weight, 

overweigh

t, or 

2-12 

month

s 

MAD

F 

RD 4 88/56 MD -3.02  

(-6.52 

to 

0.48) 

.09 NS VS, 

89.

0 

NS S No, 

0.4

6 

Very 

low 

Low 
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obesity, 

some with 

NAFLD 

Park  

et al,16 

2020 

FPG, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-3 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE   

6 261/2

50 

WM

D 

-1.11  

(-5.57 

to 

3.37) 

.63 VS S, 

63.

0 

NS NS No, 

0.5

1 

Very 

low 

Moder

ate 

Park  

et al,16 

2020 

FPG, 

mg/dL 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

RD, 

CER, 

or 

TRE   

7 328/3

18 

WM

D 

-0.61  

(-3.76 

to 

2.53) 

.70 VS S, 

56.

1 

NS NS No, 

0.4

9 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

HbA1c, % Adults 

with 

overweigh

t or 

obesity, 

3-12 

month

s  

5:2 

diet 

CER 4 192/2

00 

WM

D 

0.00  

(-0.08 

to 

0.07) 

.93 VS NS, 

0 

S NS No, 

0.6

6 

Very 

low 

Moder

ate 
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some with 

diabetes 

Park  

et al,16 

2020 

Fasting 

Insulin, 

mIU/mL 

Adults 

with 

overweigh

t or 

obesity 

2-3 

month

s  

MAD

F 

RD or 

CER 

3 70/67 WM

D 

-2.01  

(-4.55 

to 

0.53) 

.12 VS NS, 

0 

NS NS No, 

0.4

1 

Low Moder

ate 

Park  

et al,16 

2020 

Fasting 

Insulin, 

mIU/mL 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

RD or 

CER 

4 137/1

35 

WM

D 

-0.19  

(-2.32 

to 

1.94) 

.86 VS NS, 

30.

9 

S NS No, 

0.5

4 

Very 

low 

Moder

ate 

Pureza  

et al,18 

2020 

Fasting 

Insulin, 

mIU/mL 

Adults 

with 

obesity 

4 days 

to 3 

month

s 

TRE 

12-

21 

hour

s 

RD or 

TRE  

12-15 

hours  

5 48/46 WM

D 

-1.1  

(-2.85 

to 

0.65) 

.22 VS VS, 

75.

3 

VS NS No, 

0.3

0 

Very 

low 

Moder

ate 
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Pellegr

ini  

et al,17 

2020 

Fasting 

Insulin, 

mIU/mL 

Healthy 

adults, 

some with 

obesity 

and 

prediabet

es 

1-2 

month

s  

TRE 

12-

24 

hour

s 

RD 3 34/33 WM

D 

-0.69  

(-1.64 

to 

0.25) 

.15 VS NS, 

48.

8 

S NS No, 

0.7

6 

Very 

low 

Low 

Park  

et al,16 

2020 

HOMA-IR Adults 

with 

overweigh

t or 

obesity 

2-3 

month

s  

MAD

F 

RD or 

CER 

3 70/67 WM

D 

-0.48  

(-1.18 

to 

0.22) 

.18 VS NS, 

0 

NS NS No, 

0.1

6 

Very 

low 

Moder

ate 

He  

et al,19 

2021 

HOMA-IR Overweig

ht or 

obese 

female 

adults 

3-6 

month

s  

5:2 

diet 

CER 2 90/94 MD -0.23  

(-0.52 

to 

0.06) 

.12 VS S, 

61.

2 

NS NS N/A Very 

low 

Moder

ate 
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Pellegr

ini  

et al,17 

2020 

HOMA-IR Adults 

with 

normal 

weight, 

overweigh

t, or 

obesity, 

some with 

prediabet

es  

1 

month  

TRE 

12-

24 

hour

s 

RD 2 17/16 WM

D 

-0.33  

(-1.14 

to 

0.47) 

.42 VS S, 

71.

4 

NS NS N/A Low Low 

Blood pressure 

Park  

et al,16 

2020 

SBP, 

mmHg 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

RD, or 

CER 

4 146/1

47 

WM

D 

-4.34  

(-9.94 

to 

1.26) 

.13 VS S, 

71.

2 

NS NS No, 

0.4

5 

Very 

low 

Moder

ate 

Harris 

et al,10 

2018 

SBP, 

mmHg 

Adults 

with 

overweigh

3-6 

month

s 

5:2 

diet 

RD or 

CER 

2 90/80 WM

D 

-4.29  

(-

11.13 

.22 S S, 

53.

1 

S S N/A Very 

low 

Moder

ate 
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t or 

obesity 

to 

2.56) 

Cioffi  

et al,9 

2018 

SBP, 

mmHg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

metabolic 

syndrome 

or 

diabetes 

2-6 

month

s 

5:2 

diet 

CER 5 171/1

76 

MD -0.44  

(-5.96 

to 

5.07) 

.86 VS VS, 

79.

6 

S S No, 

0.5

6 

Very 

low 

Moder

ate 

Pellegr

ini  

et al,17 

2020 

SBP, 

mmHg 

Adults 

with 

normal 

weight, 

overweigh

t, or 

obesity, 

1-2 

month

s 

TRE 

12-

24 

hour

s 

CER 2 23/23 MD -2.27  

(-

19.52 

to 

14.98) 

.80 VS VS, 

88.

9 

S S N/A Very 

low 

Low 
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some with 

prediabet

es 

Park  

et al,16 

2020 

DBP, 

mmHg 

Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s 

MAD

F 

RD, or 

CER 

4 146/1

47 

WM

D 

-0.97  

(-2.61 

to 

0.67) 

.25 VS NS, 

0  

NS NS No, 

0.5

5 

Low Moder

ate 

Harris 

et al,10 

2018 

DBP, 

mmHg 

Adults 

with 

overweigh

t or 

obesity 

3-6 

month

s 

5:2 

diet 

RD or 

CER 

2 90/80 WM

D 

-3.81  

(-

11.64 

to 

4.02) 

.34 S S, 

64.

1 

S S N/A Very 

low 

Moder

ate 

Cioffi  

et al,9 

2018 

DBP, 

mmHg 

Adults 

with 

overweigh

t or 

obesity, 

some with 

2-6 

month

s 

5:2 

diet 

CER 5 134/1

36 

MD 0.22  

(-1.69 

to 

2.12) 

.83 VS NS, 

0 

NS NS No, 

0.6

0 

Low Moder

ate 
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metabolic 

syndrome 

or 

diabetes 

Pellegr

ini  

et al,17 

2020 

DBP, 

mmHg 

Adults 

with 

normal 

weight, 

overweigh

t, or 

obesity, 

some with 

prediabet

es 

1-2 

month

s 

TRE 

12-

24 

hour

s 

CER 2 23/23 MD -2.76  

(-

16.27 

to 

10.75) 

.69 VS VS, 

88.

1 

S S N/A Very 

low 

Low 

Others 

Pureza  

et al,18 

2020 

Ghrelin, 

pg/mL 

Normal 

weight, or 

overweigh

t adults, 

4 days 

to 1 

month 

TRE 

12-

21 

RD or 

TRE  

12-15 

hours 

3 38/38 WM

D 

-18.46  

(-

45.94 

.19 VS VS, 

91.

8 

S S No, 

0.1

8 

Very 

low 

Moder

ate 
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some 

prediabet

es 

hour

s 

to 

9.03) 

Cho  

et al,11 

2019 

Adiponecti

n, ng/mL 

Adults 

with 

overweigh

t or 

obesity 

3-6 

month

s 

MAD

F 

CR, 

RD 

3 188/1

88 

WM

D 

772.2  

(-

270.16 

to 

1814.5

7) 

.15 VS NS, 

0 

NS VS No, 

0.7

5 

Very 

low 

Low 

Cho  

et al,11 

2019 

Leptin, 

ng/mL 

Adults 

with 

overweigh

t or 

obesity 

3-6 

month

s 

MAD

F 

CR, 

RD 

3 188/1

88 

WM

D 

-2.13  

(-

11.62 

to 

7.35) 

.66 VS NS, 

0 

NS S No, 

0.9

7 

Very 

low 

Low 

Park  

et al,16 

2020 

CRP, mg/L Adults 

with 

overweigh

t or 

obesity 

2-6 

month

s  

MAD

F 

RD or 

diet 

3 102/1

00 

WM

D 

-0.16  

(-0.53 

to 

0.21) 

.40 VS S, 

54.

2 

NS NS Yes

, 

0.0

1 

Very 

low 

Moder

ate 
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Abbreviations: 0-calorie ADF: zero-calorie alternate-day fasting; AMSTAR-2: a measurement tool to assess systematic reviews; BMI: body mass index; CER: 

continuous energy restriction; CRP: C-reactive protein; DBP: diastolic blood pressure; FPG: fasting plasma glucose; HOMA-IR: homeostatic model 

assessment of insulin resistance; IF: intermittent fasting ;LDL-C: low-density lipoprotein cholesterol; MADF: modified alternate-day fasting; MD: mean 

difference; NAFLD: nonalcoholic fatty liver disease; N/A: not applicable; RD: regular diet; SBP: systolic blood pressure; TC: total cholesterol; TG: triglycerides; 

TRE: time restricted eating; WMD: weighted mean difference 
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eTable 5. Summary of Sensitivity Analyses 

Outcom

e  

Population Duratio

n of 

fasting 

Type 

of IF 

Control Metri

c 

Primary analysis Sensitivity analysis: 

Excluding studies with 

high risk of bias 

Sensitivity analysis: 

Excluding studies with 

small sample size (25th 

percentile) 

No. of 

studie

s 

Effec

t size 

(95% 

CI) 

GRADE  No. of 

studie

s 

Effec

t size 

(95% 

CI) 

GRADE  No. of 

studie

s 

Effec

t size 

(95% 

CI) 

GRADE  

Anthropometric measures 

BMI, 

kg/m2 in 

Cui  

et al,23 

2020 

Healthy 

adults, some 

with 

overweight, 

obesity, or 

NAFLD 

1-2 

months 

MADF RD MD 4 -1.20  

(-1.44 

to  

-0.96) 

High N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3 -1.20  

(-1.45 

to  

-0.96) 

High 

BMI, 

kg/m2 in 

Park  

Adults with 

overweight 

or obesity 

2-3 

months 

MADF RD,  

CER, or 

TRE   

WMD 8 -0.80  

(-1.17 

to  

Low 4  

 

-0.79  

(-1.29 

to  

Low  

 

6 -0.83  

(-1.24 

to  

Very low 
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et al,26 

2020 

-0.43) -0.30)  -0.43) 

BMI, 

kg/m2 in 

Park  

et al,26 

2020 

Adults with 

overweight 

or obesity 

2-6 

months 

MADF RD,  

CER, or 

TRE   

WMD 9 -0.73  

(-1.13 

to  

-0.34) 

Very low 4  

 

-0.79  

(-1.29 

to  

-0.30)  

Low  

 

7  

 

-0.8  

(-1.19 

to  

-0.41)  

Very low  

 

Body 

weight, 

kg in He  

et al,25 

2021 

Adults with 

overweight 

or obesity  

2-3 

months 

MADF  CER WMD 2 -1.65  

(-2.73 

to  

-0.58) 

Moderat

e  

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

Body 

weight, 

kg in He  

et al,25 

2021 

Adults with 

obesity with 

no 

comorbiditie

s 

2-6 

months  

MADF CER MD 3 -1.42  

(-2.44 

to  

-0.41) 

Moderat

e 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

2  

 

-1.65  

(-2.73 

to  

-0.58)  

 

Moderat

e  
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Body 

weight, 

kg in 

Park  

et al,26 

2020 

Overweight 

adults, some 

with NAFLD 

1-3 

months  

MADF RD, 

CER, or 

TRE 

WMD 8 -1.77  

(-3.19 

to  

-0.34) 

Very low 3  

 

-2.55  

(-4.43 

to  

-0.68)  

 

Moderat

e  

 

6  

 

-1.84  

(-3.36 

to  

-0.33)  

 

Very low  

 

Body 

weight, 

kg in He  

et al,25 

2021 

Adults with 

overweight 

or obesity, 

some with 

diabetes 

3 

months 

5:2 

diet 

RD or 

CER 

WMD 3 -1.67  

(-2.79 

to  

-0.55) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

Body 

weight, 

kg in 

Pellegrini 

et al,24 

2020 

Normal 

weight 

healthy male 

adults, some 

with 

prediabetes  

1-2 

months  

TRE  

12-24 

hours 

RD or 

CER 

WMD 5 -0.38  

(-0.71 

to  

-0.04) 

Low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3  

 

-0.40  

(-0.78 

to  

-0.01)  

 

Low  
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Fat-free 

mass, kg 

in He  

et al,25 

2021 

Adults with 

obesity 

2-6 

months  

MADF CER MD 3 -0.70  

(-1.38 

to  

-0.02) 

Moderat

e 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

2  

 

 

-0.8  

(-1.51 

to  

-0.09)  

Moderat

e  

 

Fat-free 

mass, kg 

in Cui  

et al,23 

2020 

Healthy 

adults, some 

with 

overweight 

or obesity 

1-12 

months 

MADF RD MD 5 -1.38  

(-2.26 

to  

-0.49) 

Low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

4 -1.08  

(-1.99 

to  

-0.17) 

Low 

Fat 

mass, kg 

in Park  

et al,26 

2020 

Adults with 

overweight 

or obesity 

1-2 

months  

0-

calori

e ADF 

RD or 

CER 

WMD 2 -1.99  

(-2.59 

to  

-1.38) 

Moderat

e 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

Fat 

mass, kg 

in He  

Adults with 

obesity  

2-6 

months  

MADF CER MD 3 -1.05  

(-1.98 

to  

-0.13) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

2  

 

-1.23  

(-2.2 

to  

-0.26)  

Low  
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et al,25 

2021 

 

Fat 

mass, kg 

in Park  

et al,26 

2020 

Adults with 

overweight 

or obesity, 

some with 

NAFLD 

2-3 

months  

MADF RD, 

CER, or 

TRE 

WMD 5 -1.08  

(-1.91 

to  

-0.26) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

4  

 

-1.17  

(-2.04 

to  -

0.29)  

 

Very low  

 

Fat 

mass, kg 

in Cui  

et al,23 

2020 

Healthy 

adults, some 

with 

overweight 

or obesity 

1-12 

months 

MADF RD MD 6 -4.96  

(-8.08 

to  

-1.85) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

5 -5.68  

(-9.15 

to  

-2.21) 

Low 

Fat 

mass, kg 

in Park  

et al,26 

2020 

Adults with 

overweight 

or obesity, 

some with 

NAFLD 

2-6 

months  

MADF RD, 

CER, or 

TRE 

WMD 6 -0.96  

(-1.91 

to  

-

0.004

) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

5 -1.03  

(-2.04 

to  

-0.03)  

 

Very low  
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Fat 

mass, kg 

in Moon 

et al,4 

2020 

Adults with 

overweight 

or obesity 

2-3 

months  

TRE  

12-20 

hours 

RD MD 

 

3 -2.40  

(-2.98 

to  

-1.82) 

Low 

 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

2  

 

-2.35  

(-3.22 

to  

-1.48)  

Low  

 

Lipid profile 

LDL-C, 

mg/dL in 

Meng  

et al,6 

2020 

Adults with 

normal 

weight, 

overweight, 

or obesity 

3-12 

months 

MADF RD with 

exercis

e 

WMD 5 -5.14  

(-7.44 

to  

-2.83) 

Very low 2  

 

-3.33  

(-

11.93 

to 

5.27)  

Moderat

e  

 

4  

 

-5.17  

(-7.50 

to  

-2.83)  

 

Low  

 

LDL-C, 

mg/dL in 

Meng  

et al,6 

2020 

Adults with 

normal 

weight, 

overweight, 

or obesity 

2-12 

months 

MADF 

 

RD with 

exercis

e 

WMD 7 -5.23  

(-7.52 

to  

-2.94) 

Very low 4  

 

-4.75  

(-12.6 

to 

3.11)  

Low  

 

5  

 

-5.14  

(-7.44 

to  

-2.83)  

 

Low  

 

TC, 

mg/dL in 

Park  

Adults with 

overweight 

or obesity, 

2-3 

months  

MADF RD, 

CER, or 

TRE 

WMD 5 -

10.95  

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

4  

 

-9.77  

(-

17.92 

Low  
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et al,26 

2020 

some with 

NAFLD 

(-

18.98 

to -

2.93) 

to -

1.63)  

 

TC, 

mg/dL in 

Park  

et al,26 

2020 

Adults with 

overweight 

or obesity, 

some with 

NAFLD 

2-6 

months  

MADF RD or 

CER   

WMD 6 -8.13  

(-

15.79 

to -

0.46) 

Very low 2  

 

-0.8  

(-

10.41 

to 

8.81)  

Very low  

 

5  

 

-6.89  

(-

14.24 

to 

0.46)  

Very low  

 

TG, 

mg/dL in 

Meng  

et al,6 

2020 

Adults with 

overweight 

or obesity 

with no 

comorbiditie

s  

2 

months 

MADF RD or 

RD with 

exercis

e 

WMD 2 -

26.84  

(-

52.33 

to -

1.35) 

Low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

TG, 

mg/dL in 

Park  

Adults with 

overweight 

or obesity, 

2-3 

months 

MADF RD, 

CER, or 

TRE 

 

WMD 5 -

21.67  

(-

39.44 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

4  

 

-

21.16  

(-

39.18 

Very low  
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et al,26 

2020 

Some with 

NAFLD 

to -

3.89) 

to -

3.15)  

Glycemic profile 

FPG, 

mg/dL in 

Pellegrini 

et al,24 

2020 

Healthy 

adults, some 

with 

overweight, 

obesity, or 

chronic 

disease 

1-2 

months 

TRE  

12-24 

hours 

RD or 

CER 

MD 4 -2.45  

(-4.72 

to  

-0.18) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3  

 

-2.45  

(-4.72 

to  

-0.18)  

 

Very low  

 

FPG, 

mg/dL in 

Pureza  

et al,7 

2020 

 

Overweight 

adults 

4 days 

to 3 

months 

TRE  

12-21 

hours 

RD or 

TRE  

12-15 

hours 

MD 7 -2.75  

(-4.6 

to  

-0.91) 

Very low 4  

 

-2.87  

(-5.46 

to  

-0.28)  

Very low  

 

5  

 

-2.51  

(-4.54 

to  

-0.47)  

Very low  

Fasting 

insulin, 

Overweight 

or obese 

3-6 

months  

5:2 

diet 

CER MD 2 -1.00  

(-1.77 

to  

Moderat

e 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 

N/A – remaining studies 

are not enough to conduct 

meta-analysis 
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mIU/mL 

in He  

et al,25 

2021  

female 

adults 

-0.39) 

HOMA-

IR in 

Pureza  

et al,7 

2020 

 

Healthy 

adults with 

overweight 

or obesity; 

some with 

prediabetes 

1 day to  

2 

months  

TRE  

18 

hours 

RD WMD 4 -0.51  

(-0.82 

to  

-0.19) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3 -0.36 

(-0.69 

to 

-0.02) 

Very low 

Others 

SBP, 

mmHg in 

Cui  

et al,23 

2020 

Healthy 

adults, some 

with 

overweight 

or obesity 

1-12 

months 

MADF RD MD 4 -4.42  

(-7.35 

to  

-1.49) 

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3 -4.84  

(-8.09 

to  

-1.60) 

Low 

DBP, 

mmHg in 

Cui  

Healthy 

adults, some 

with 

1-12 

months 

MADF RD MD 4 -3.41  

(-5.91 

to  

Very low N/A – remaining studies 

are not enough to conduct 

meta-analysis 

3 -3.49  

(-6.33 

to  

Low 
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et al,23 

2020 

overweight 

or obesity 

-0.92) -0.65) 

Abbreviations: 0-calorie ADF: zero-calorie alternate-day fasting; BMI: body mass index; CER: continuous energy restriction; DBP: diastolic blood pressure; 

FPG: fasting plasma glucose; HOMA-IR: homeostatic model assessment of insulin resistance; IF: intermittent fasting ;LDL-C: low-density lipoprotein 

cholesterol; MADF: modified alternate-day fasting; MD: mean difference; NAFLD: nonalcoholic fatty liver disease; RCTs: randomized controlled trials; RD: 

regular diet; SBP: systolic blood pressure; TC: total cholesterol; TG: triglycerides; TRE: time restricted eating; WMD: weighted mean difference 

 


